We show that a necessary condition for the existence of an S~-factorization of the symmetric complete tripartite digraph K* l ....... is l=m =n=_O(modk(k -1)) for k = 1,2(mod3) and l = m = n ~ 0 (mod k(k -1 )/3), 2n ~> (k -1 )2 for k -0 (mod 3 ). Several sufficient conditions arc also given.
Introduction
Let K/* ..... denote the symmetric complete tripartite digraph with partite sets fq, 14, of 1, m, n vertices each, and let S, denote the directed star from a center-vertex to k -1 end-vertices on two partite sets Vi and ~. A spanning subgraph F of K paper, it is shown that a necessary condition for the existence of such a factorization is l=m=n=-O(modk(k -1)) for k~ 1,2(mod3) and l=m=n=_O(modk(k -1).:3), 2n ~> (k -1 )2 for k = 0 (rood 3). Several sufficient conditions are also given. Let * K* denote the complete bipartite graph, the symmetric Km.I,,K, ...... and 11,.,,, .......... complete bipartite digraph, and the symmetric complete multipartite digraph, respectively. And let C4.,Sk,Pk, and Kp.q denote the cycle or the directed cycle, the star or the directed star, the path or the directed path, and the complete bipartite graph or the complete bipartite digraph, respectively, on two partite sets V, and ~. Then the problems of giving the necessary and sufficient conditions of C4-factorization of KI .... z* K* l~tll, tl~ /.tH,tt* and K* have been completely solved by Enomoto, Miyamoto and Ushio [4] Tsuruno [10] , Wang [16] , and Du [2] . Recently, Martin [6, 7] and Ushio [12] give the necessary and sufficient conditions of Sk-factorization of K,,,n and K*,n. Pk-factorization of Kin,, and K,*,, have been studied by Ushio [8, 11] , Ushio and Tsuruno [9] , and Du [3] . Kp, q-factorization of Ko~,n has been studied by Martin [6] . Ushio [14] gives the necessary and sufficient condition of Kp, q-factorization of K~.~. For graph theoretical terms, see Refs. [1, 5] .
~-factorization of K* I, m, n
We use the following notation.
Notation. Given an Sk-factorization of Kl, m,n, let r be the number of factors, t be the number of components of each factor, b be the total number of components, t~/ be the number of components whose center-vertex is in ~ and end-vertices are in ~ among t components of each factor.
For a vertex x in V,, let rii be the number of components whose center-vertex is x and end-vertices are in ~ and let sij be the number of components whose center-vertex is in ~ and end-vertex is x among r components having vertex x.
We have the following necessary condition for the existence of an Sk-factorization of K* I,m,n"
Proof. Suppose that K* has an Sk-factorization.
For a vertexx in VI, we have (k-1)rl2=m, (k-1)rl3=n, s12=m, sl3=n, and rl2 +rl3 +s12 + sl3=r. For a vertex x in V2, we have (k -1)r21 =l, (k-1)r23=n, s21 =/, s23=n, and r21 +r23 +s21 +s23=r. For a vertex x in V3, we have (k-1)r3~=l, (k-1)r32=m, s31 =l, s32=m, and r31 + r32 + s31 + s32=r. From these relations, we have l = m = n. Therefore, l = m = n is necessary. Put l = m = n. Then b = 6n2/(k 
.. vk-1 ).
We give the following sufficient conditions for the existence of an odx-factorization 
